Filtration of Pharmaceutical Polysaccharides: From the Mass Transfer to the Industrial Development  by Delcroix, C. et al.
 Procedia Engineering  44 ( 2012 )  768 – 771 









6XOIDWHGSRO\VDFFKDULGHVIURPQDWXUDOVRXUFHVKDYHEHFRPHRIJUHDW LQWHUHVW IRU WKHIRRGDQG
SKDUPDFRORJ\LQGXVWULHV,QGHHGWKHVHPDFURPROHFXOHVSUHVHQWPDQ\ELRORJLFDOSURSHUWLHVDV
DQWLLQIODPPDWRU\DQWLFRDJXODQWDQGDQWLYLUDODFWLYLWLHV$PRQJ WKHSXULILFDWLRQ WHFKQLTXHV WKDW
KDYHEHHQGHYHORSHGWRUHFRYHUWKHVHELRDFWLYHSRO\VDFFKDULGHVLVPHPEUDQHILOWUDWLRQ
0RVWRISURGXFWLRQSURFHVVHVKDYHEHHQVHWWOHGHPSLULFDOO\DQGDUHQRW\HWRSWLPL]HG7KLVFDQ
OHDG WR ORZ \LHOGV DQG VRPHWLPHV XQH[SHFWHG UHVXOWV 0RUHRYHU WKH DGYDQFHPHQW RI
NQRZOHGJHRQWKHVWUXFWXUDORULJLQRISRO\VDFFKDULGHVELRDFWLYLW\KDVPDGHWKHLPSURYHPHQWRI
SURFHVVHVVHOHFWLYLW\DQHFHVVLW\
6HYHUDO VWXGLHV RQ WKH XOWUDILOWUDWLRQ RIPRGHO SRO\VDFFKDULGHV VROXWLRQV VXFK DV GH[WUDQ DQG
SRO\HWK\OHQHJO\FRO3(*KDYHVKRZQWKDWFXWRIIYDOXHVSURYLGHGE\PHPEUDQHVXSSOLHUVDQG
H[SUHVVHG LQ PROHFXODU ZHLJKW ZHUH QRW UHOHYDQW >0HLUHOHV HW DO  &DXVVHUDQG HW DO
@ 7KHLU UHVXOWV LQGLFDWH WKDW WKH K\GURG\QDPLF UDGLXV RI SRO\VDFFKDULGHV LV PRUH
DSSURSULDWHWRUHDOL]HDXQLYHUVDOFDOLEUDWLRQRIPHPEUDQHSRUHVL]H
7KH VXEMHFW RI WKLV VWXG\ LV WKH GHWHUPLQDWLRQ RI UHODWLRQV EHWZHHQ WUDQVIHU SURSHUWLHV RI
PHPEUDQHV DQG K\GURG\QDPLF FKDUDFWHULVWLFV RI VXOIDWHG SRO\VDFFKDULGHV :H KDYH XVHG





OLQHDU SHQWDVDFFKDULGH /36 DQG D OLQHDU KH[DGHFDVDFFKDULGH /+'6 DOO IURP V\QWKHWLF
RULJLQ DQG ZLWK FKHPLFDO VWUXFWXUHV VLPLODU WR WKRVH RI QDWXUDO ELRDFWLYH VXOIDWHG
SRO\VDFFKDULGHV7KHPROHFXODUZHLJKWVRIVRPHSURGXFWVDUHJLYHQLQ7DEOH,

7KH ILOWUDWLRQV DUH UHDOL]HG RQ FHUDPLF XOWUDILOWUDWLRQ PHPEUDQHV ZLWK WXEXODU JHRPHWU\ DQG
GLIIHUHQW0:&2DQGN'DSURYLGHGE\7$0,,QGXVWULHV7KHFHUDPLFPHPEUDQHV
SUHVHQWHG QR SRUH VL]H PRGLILFDWLRQ DV D IXQFWLRQ RI WKH VDOLQLW\ >%R\ HW DO @ 7KH
PHPEUDQH PRGXOH +HOLFRSWHU )LJXUH  RIIHUV WKH SRVVLELOLW\ RI ILOWUDWLQJ WKH VDPH
SRO\VDFFKDULGHVROXWLRQRQWKHIRXUPHPEUDQHVVLPXOWDQHRXVO\ZLWKVPDOOGHDGYROXPH7KXV
ILOWUDWLRQ FRQGLWLRQV DUH VWULFWO\ LGHQWLFDO DQG WKH UHOHYDQF\ RI FRPSDULVRQ EHWZHHQ DQDO\WLFDO
UHVXOWV LV KLJKHU 7KH ILOWUDWLRQ SDUDPHWHUV DUH PDLQWDLQHG FRQVWDQW GXULQJ WKH H[SHULPHQW
7HPSHUDWXUH703 YHORFLW\ FRQGXFWLYLW\3HUPHDWHV DQG UHWHQWDWH DUH UHF\FOHG WR WKH IHHG
WDQN WR NHHS WKH IHHG FRPSRVLWLRQ XQFKDQJHG $IWHU PLQXWHV RI ILOWUDWLRQ ZKHQ SHUPHDWH
IOX[HVDUHFRQVLGHUHGVWDEOHSHUPHDWHVDPSOHVDUHWDNHQWREHFRPSDUHGWRWKHIHHGVDPSOH
XVLQJJHOSHUPHDWLRQFKURPDWRJUDSK\*3&
Available online at www.sciencedirect.com
Open access under CC BY-NC-ND license.
769 C. Delcroix et al. /  Procedia Engineering  44 ( 2012 )  768 – 771 
&KHPLFDODQDO\VLVDUHFDUULHGRXWRQD9LVFRWHN7'$PD[V\VWHP0DOYHUQ7KLV*3&V\VWHP
RIIHUV D SUHFLVH FKDUDFWHUL]DWLRQ RI WKH VWXGLHG FRPSRXQGV E\ XVLQJ D WULSOH GHWHFWLRQ
5HIUDFWLYH,QGH[5LJKW$QJOH/LJKW6FDWWHULQJ,QWULQVLF9LVFRVLW\7KH5,GHWHFWRUSURYLGHVWKH
FRQFHQWUDWLRQYDOXH WKH5$/6UHVSRQVH LV OLQNHG WR WKHPROHFXODUZHLJKWDQG WKH ,9GHWHFWRU




6RPH UHVXOWV RI WKH EUDQFKHG SHQWDVDFFKDULGH ILOWUDWLRQ DUH JDWKHUHG LQ 7DEOH ,, )RU HDFK
PHPEUDQHHPSOR\HGGLVWLOOHGZDWHUSHUPDELOLW\/SKDVEHHQHYDOXDWHGEHIRUHDQGDIWHUWKH
ILOWUDWLRQVWHS,ILWLVQHFHVVDU\DZDVKLQJVWHSLVFDUULHGRXWWRUHFRYHUWKHLQLWLDOSHUPHDELOLW\




7KLV K\SRWKHVLV VHHPV WR EH FRQILUPHG E\ WKH GHWHUPLQDWLRQ RI GLVWLOOHG ZDWHU SHUPHDELOLWLHV
DIWHUWKHILOWUDWLRQ)OX[HVZHUHPHDVXUHGDIWHUKDYLQJULQVHGPHPEUDQHVZLWKGLVWLOOHGZDWHUDW
WKH VDPH 703 WKDQ WKH SRO\VDFFKDULGH ILOWUDWLRQ DQG GXULQJ  PLQXWHV 5HVXOWV LQGLFDWH D







N'D&RQFHUQLQJ WKH  N'DPHPEUDQH WKH UHWHQWLRQ UDWH LV DURXQG LQGLFDWLQJ WKDW WKH
SRO\VDFFKDULGH EHJLQV WR SHUPHDWH WKURXJK WKH PHPEUDQH 0RUHRYHU 0:&2 YDOXHV DUH
GHILQHGDWWKLVUHWHQWLRQUDWHRI
*3&WULSOHGHWHFWLRQGDWDVXSSRUWWKHK\SRWKHVLVRIDGLIIHUHQFHLQIRXOLQJPHFKDQLVPIRUWKH
N'D PHPEUDQH ,QGHHG DV WKH SRO\VDFFKDULGHV SHUPHDWH WKURXJK WKLV PHPEUDQH LQWHUQDO
IRXOLQJ FDQ DSSHDU DQG H[SODLQ WKH KLJKHU ORVV LQ SHUPHDELOLW\ DQG WKH ORZHU UHFRYHU\ YDOXH
FRPSDULQJZLWKWKHRWKHUPHPEUDQHV

5HVXOWV FRQILUP WKDW XVLQJ PROHFXODU ZHLJKW DV SDUDPHWHU IRU PHPEUDQH FKDUDFWHUL]DWLRQ LV
LQDGHTXDWH7KH%36PROHFXODUZHLJKWLVDERXWJPRODQGSHUIHFWO\FRUUHVSRQGVWRWKH
0:&2 GHILQHG DW  N'D 7KH XVH RI WKH %36 K\GURG\QDPLF UDGLXV DV UHFRPPHQGHG LQ
SUHYLRXVVWXGLHVJLYHVD0:&2RIQPDFFRUGLQJWRWULSOHGHWHFWLRQGDWD
7KH VDPH VWXG\ LV FXUUHQWO\ FDUULHG RXW ZLWK WKH WZR RWKHU SRO\VDFFKDULGHV 0RUHRYHU DV
OLWHUDWXUHKLJKOLJKWVLW>'XFORV*XRHWDO@WKHLQIOXHQFHRIWKHEXIIHULRQLFIRUFHRQ
































&DXVVHUDQG & 3LHUUH * 5DSHQQH 6 6FKURWWHU -& 6DXYDGH 3 /RUDLQ 2 
&KDUDFWHUL]DWLRQ RI XOWUDILOWUDWLRQ PHPEUDQHV E\ WUDFHU







PROHFXODU ZHLJKW RI KHSDULQ E\ VL]H H[FOXVLRQ FKURPDWRJUDSK\ ZLWK XQLYHUVDO FDOLEUDWLRQ
$QDO\WLFDO%LRFKHPLVWU\

0HLUHOHV0%HVVLHUHV$5RJLVVDUW,$LPDU36DQFKH]9$QDSSURSULDWHPROHFXODU
VL]HSDUDPHWHUIRUSRURXVPHPEUDQHVFDOLEUDWLRQ-RXUQDORI0HPEUDQH6FLHQFH
.H\ZRUGVSKDUPDFHXWLFDOSRO\VDFFKDULGHVPDVVWUDQVIHUXOWUDILOWUDWLRQK\GURG\QDPLFUDGLXV


